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241-AW Clean-Out Boxes (CO0Bs) 1-12 and 30

Slurry Lines 162 through 169 (161 is out of service), 509 and 510

Supernatant Lines 219, 220, 261-272, 274, 609, 610, V-021, V-022 and V-023

Drain Lines 334, 335, 361, and 369

Process Waste Lines 471-476

241-AW 101-106 Central, Annulus, Drain and Feed Pump Pits

3-in.
3-in.
3-in.

3-in.

Drains to Central Pump Pits 0l1A, 02A, 03A, 04A, 05A, 06A
Drains to Annulus Pump Pits 01B, 02B, 03B, 04B, 05B, 06B
Drains to Feed Pump Pit 02E

Drain to Drain Pit 02D

[

The description of the structural components for the reference tank system,
previously listed -items 1-16, is given in the Integrity Assessment Plan for AW Tank

Farm (WHC-SD-WM-

>-057) and in the Facility Description Manual for 241-AW Tank Farm

(FDM-T-200-00001, Rev. 8). The tank system's structural integrity is evaluated
through an investigative review of the documents of record (admissible records)
controlling the design, procurement, construction, operation, and supporting
analyses of the tank system structural components. The principal areas of
investigation are:

¢ Design Criteria

¢

L)

¢

Design Specifications

Pr¢ 1

ant Specifications

Construction Specifications

Design Analysis

Operational Specifications and Tank System Performance History

Current Design Practices.
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and operational limits are shown in tables. Second, whatever structural analyses
could be found are cited and discussed for each of the facilities within the scope
of this report. Third, the effect of design code and criteria revisions is

discussed for the key parameters controlling the AW facility design. Last, the
conclusions are presented.
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¢ B-120-C7, Construction Specification For the 241-AW Tank Farm Completion

¢ B-120-D1, Design Specification For Primary and Secondary Steel Tanks
241-AW Tank Farm.

Those documents cited national codes and standards such as ASME, Section VIII,
Division 2, ACI 318, ASME B31.1, and Hanford Plant Standards as requirements for
materials, design, and construction practices.

Before 1975, seven double-shell dangerous waste stor~~2 tanks had been de-
signed, constructed, and operated in the AY-, AZ-, and SY- .unk Farms without
significant problems. To increase conservatism in tank design, the following
o~ improvements were made while utilizing the basic design of the previous double-shell
e~ tanks.

E;"’R.

= 1. A waste tank bottom flatness tolerance was developed to reduce localized
o2 stresses in the tank bottom.

== 2. A higher strength steel was used for both the primary tank and the

secondary steel liners. The design temperature was raised to 350° F from
250° F for the previous tanks because high temperature evaporation
processes were being considered. The primary and secondary steel tanks
were fabricated with ASTM A-537, Class I carbon steel plate. On previous
double-shell tanks constructed at Hanford, ASTM A-516 and ASTM A-515
steels were used. The y1e1d strength of ASTM A-537 stee at 350° F (177°
C) is 39,000 psi (2.7 x 10° kg/cm ) wh11e the yield strength of A-516 and
A-515 stee] is 30,000 psi (2.1 x 10° kg/cm®) at 350° F (177° C).

3. Tank bottom plate patterns and fabrication sequences were designed to be
less susceptible to fabrication deformations to : luce © :al stresses.

4. Airflow through the annulus for cooling the primary tank was increased.
5. Dome strength was increased by providing more J-bolts in the dome.

6. More reinforcing steel was installed in the concrete dome for resisting
thermal stresses.

7. More comprehensive analysis based on the expected operating conditions was
performed.
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When operational 1imits® are approached or exceeded, the facts are reported as
an "off-normal condition/event report,™ or an "operating 1imit deviation report.” A
review of historical reports showed that the design criteria for the double-shell
tanks have not been violated and that no leaks from the primary containment system
occurred due to structural failure under normal conditions.

At present, operating specifications for AW Tank Farm are given in
0SD-T-151-00007. Surveillance data of operating parameters (criteria) is analyzed
as per Westinghouse Hanford Company approved procedures by Tank Farm Surveillance
Analysis and Support (TFSAS). The surveillance data is analyzed for anomalies,
trends, and departures from steady state. Reporting on these events is controlled
by Westinghouse Hanford Company approved procedures for "occurrence reporting” by
the degree of significance. Surveillance data is reported by TFSAS in quarterly
reports. Through the operating specifications and surveillance reporting the tank
farm is under rigid administrative control.

A review of the control manuals, procedures, reports, and operating procedures
gave strong evidence that the tank system design criteria will not be violated in
the future. -

Operational safety aspects of AW tank farm double-shell waste storage tanks
were analyzed in detail and incorporated into safety analysis reports (ARH-CD-719
and SD-WM-SAR-016). Those reports were reviewed; no problems relating to the
structural integrity of the tank system were identified.

5.1.4 Other Considerations

Some of the Tank Farms 28 double shell tanks store waste that retains the
hydrogen gas generated in the waste and then periodically release the gas. There is

concern that upon release of the hydrogen an explosive gas m e may ¢ .
" 1k F. double-shell t. ‘e not known or suspected of retaining hydrr-2n
(WHC-EP-0377). On anoth te, some tanks contain ferrocyanide salts tliac !
lead to explosive ndit AW-Tank Farm double-shell tanks do not contain

ferrocyanide salts (WHC-tr-u422).

%Operational limits are set below design criteria so that corrective
action is taken before design criteria are exceeded.

3The primary carrier pipe in slurry line 161 was damaged and taken out of
service after non-neutralized waste was transferred through it; secondary
containment was not breached. This was an unusual occurrence caused by
violation of operating procedures that has since been controlled through
corrective action (SD-WM-SAR-016). Slurry line 161 is not in service and it
is not part of Part B permit application for Double-Shell ..nk System
Dangerous Waste.
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a. The principal tension stresses on the inner surface of the primary
tank should not exceed 0.9 times the ASME Code allowable yield
strength of the material at the applicable temperature when subjected
to operational loads during its service life.

b. The principal stresses in the primary tank should not exceed 0.75
times the ASME Code allowable yield strength of the material at the
applicable temperature when subjected to construction loads.

3. The stress analysis of the tanks is base on the construction loads or
load combinations listed below.

a. Wind loads acting alone on primary tanks.
b. Wind loads acting alone on secondary tanks.

¢. Wind loads and stress relief loads acting on the primary tanks. For
this load condition, the designer verified that the stress relief
operi ion would not result in any permanent deformation that would
cause the stress levels to exceed the allowable when the tank is
subsequently subjected to the operating load.

d. Wind jads and hydrostatic test loads acting on the primary tank.

e. Concrete pour loads acting alone.

4. The stress analysis of the tanks was based on the operational load
combinations listed below.

a. Thermal growth restraint loads plus static loads acting on the secon-
dary tanks.

b. Thermal growth restraint loads plus static loads plus dynamic loads
acting on the primary tanks. Liquid ° rel cycling loads and thermal

cycling loads were evaluated and included with the other loads listed
in this subparagraph.

The results of those analyses were documented in a stress report (RHO-R-18)
certified by two registered Professional Engineers competent in the field of storage
tanks and/or pressure vessel design. The results of the seismic analysis were
presented separately in a supplement design report (RHO-R-19).

11
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¢ The thermal loads due to a liquid level of 35 feet, 2 inches and a maximum
1iquid temperature of 350° F.

¢ The loads due to relative displacements at the top and bottom supports of
the primary steel structure induced by thermal-creep displacements in the
tank's concrete shell.

¢ The loads due to internal negative pressures (vacuum loading).

The results of the previous thermal cycling and creep analyses, as well as the
seismic and gravity load analyses, were used in the Phase IV analyses. To analyze
the effects of thermal creep, the temperature gradient for the higher liquid level
was developed proportionally from the old data.

For all the loads, the longitudinal and circumferential stresses throughout the
primary steel structure, the stress intensities, an the magnitude and location of
the maximum stresses were calculated.

Another task for Phase IV was to investigate the problems of buckling and
yielding in the steel pate under vacuum loading. For that analysis, the dead load
of the primary steel structure was considered, and the tank was assumed to have
three inches of water and at an ambient temperature of 70° F. The longitudinal and
circumferential stresses throughout the tank, including the flat plate, for various
vacuum loading conditions were calculated.

Phas- IV (---"'1<%~ns_and Recommendati~~- (RHQO-C-60):

"The stress intensities calculated for the primary steel tank were, in
general, well below the allowable values. However, under the long-term
and seismic = 1ids, the ¢  ited stress is over the value of the yield
stress at the upper knuckle. When seismic loading is not considered for
the upper knuckle, this stress is reduced by as much as 60 percent. The
lower knuckle region also showed stress value that is over the 39 ksi
yield value . 350° F when a rigid support was assumed. Such an
assumption, however, is very conservative and will give the upper bound
stress value near the lower knuckle region. If an elastic support is
assumed, stresses are found to be quite below the yield value.

It has been determined that a potential for buckling exists at the tank
base. To study this buckling problem in greater depth, it is recommended
that a nonlinear large displacement approach be used to rigorously
consider the buckling phenomena. In such an approach, the nonlinear
structural behavior between the primary tank base and the insulating

13
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Process piping is used for two purposes: transporting product from the 242-A
Evaporator to the tanks, and transferring material between tanks.

The process piping system description is given in FDM-T-200-00001. A1l process
lines have a minimum average slope of 0.25 percent to assure proper drainage. The
primary lines are encased with a secondary pipe (encasement) as an added precaution
against leakage to the envirotr wnt. All piping is designed to accommodate thermal
expansion. The encasements are sized to permit movement of the primary line.

The process piping is all full-penetration butt-welded according to qualified
(approved) procedure by certified welders. After fabrication, all welds are
visually, dye-penetrant, and radiographically inspected. In addition, all piping is
hydrostatically tested at 1-1/2 times the design pressure.

After all pipe fabrication is completed and accepted, the piping is covered
with a minimum of 2.5 ft. (0.76 m) of earth to provide radiation shielding.

Thermal analyses and seismic analyses were performed on typical process piping
and drainline configurations. A description of the analyses and results is given in

Appendix B. The following piping was not specifically addressed in the analyses (no
other analyses discovered).

From Item #8: SL 169, SL 509, SL 510.

From Item #9: SN 271, SN 609, SN 610, V-021, V-022, V-023.

From Item #10: DR 361, DR 369.

Although those piping systems were not specifically analyzed (no analyses have

been discover 1), tI piping :ems could be judged adequate by similarity of pipe
materials ana configurations with accepted piping.

6.4 241-AW 101-106 CENTRAL, ANNULUS, DRAIN AND FEED
PUMP PITS (ITEM 12)

A1l these facilities were built to national codes and standards as required by
construction specification B-120-C7. No analyses of these facilities was
discovered.

Central Pump Pits--The reinforced concrete pit is 16 ft x 10 ft x 6 ft (LxWxD)
with 1 ft. thick walls and floor. The cover block is 20 in. thick.

15
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The 3-in. drain lines in items 13 through 16 were not analyzed (no analyses

discovered). Other 3-in. drain lines built as per pipe code M24 and construction
specification B-120-C7 had been analyzed (see previous section entitled "Process

Piping and Drain Line Analyses"). Items 13 through 16 could be judged acceptable to
ASME B31.1 by comparison.

17
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Discussion

The controlling parameter for the DST concrete encasements and other AW Tank
Farm concrete structures are:

¢ The concrete modulus of elasticity based on concrete strength found in
Chapter 8 of both editions.

¢ The design strength capacity or strength reduction factors found in
Chapter 9 of both editions.

¢ The required strength, combinations of loads, and load intensity factors
found in Chapter 9 of both editions.

¢ The design strength for steel reinforcement found in Chapter 9 of both
editions.

For all those parameters, identical values are found by direct comparison in
the 1971 and 1989 ACI-318 code editions.

3. DOE-RL Design Criteria

¢ Original--DOE-RL Order 6430.1B, Hanford Plant Standards,
"Standard Design Criteria (SDC) 4.1," Rev. 7, U.S. Department
of Energy-Richland Operations Office, Richland, Washington,
February, 1974.

¢ Existing--DOE-RL Order 6430.1B, Hanford Plant Standards,
"Standard Design Criteria (SDC) 4.1," Rev. 11, U.S. Department
of Ener v-R" "lai ~ Operations Office, R° 'i1land, Washington,
September, 1y¥9.

Discussion

When combined with dead and service loading criteria, the controlling parameter
for the DST, piping systems, and other reinforced concrete structures (high hazard
facilities) is the safe shutdown earthquake response spectra. In the 1974 edition,
the response spectra is anchored to the 0.25 g zero period horizontal accele: :ion
(ZPA), whereas, in the 1989 edition, the response spectra is anchored to the u.2 g
ZPA. The reduction in response spectra translates into a wider margin of safety for
the DST and piping than originally had been analytically demonstrated.

4. Piping Design Code

¢ Original--ASME B31.1 - 1977 Power Piping.
¢ Existing--ASME B31.1 - 1989 Power Piping.

19
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Discussion

The 1977 edition was not available. The pe neter values in Tables 1 and
el« here i~ **~ text of Appendix B are identical to those found in the 1 )

edition. 1 re, the ri ter values originally used are unchanged in the
irrent versiun of ASI._ B 31.1 - 1989 Edition.

20
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ARH-R-219, Analysis of Underground Waste Storage Tanks 241-AW at Hanford,
Hashington John A. Blume and Associates Engineers for Vitro Eng1neer1ng,
Richland, Washington, July 1976. Atlantic Richfield Hanford Company, Richland,
Hash1ngton.
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prepared by Vitro Engineering Corporation, Richland, Washington for U.S.
Department of Energy, February 1976.

B-120-C2, Construction Specification For the 241-AW Tank Farm Excavation, prepared
by V1tro Engineering Corporation, Richland, Washington for U.S. Department of
Energy, February 1976.

B-120-C3, Construction Specification For the 241-AW Tank Farm Foundations, prepared
by Vitro Engineering Corporation, Richland, Washington for U.S. Department of
Energy, May 1976.
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B-120 241-AW Tank Farm, prepared by Vitro Engineering Corporation, Richland,
Hash1ngton for U.S. Department of Energy, April 1976.
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Department of Energy, July 1977.

B-120-C6, Construction Specification For the 241-AW Tank Farm Backfill, prepared by
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Energy, March 1977.
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Energy, October 19...

B-120-D1, Design Specification For Primary and . ‘:ondary Steel Tanks - Project 8-
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23







WHC-SD-WM-ER-126
REVISION 0

WHC-EP-0377, Rev 1, “Safety Improvement Plan - Hydrogen in Waste Tanks,"
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September 1990.
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Table 2. Design

equirem ts Versus Applicable Design Standard or Code (after letter No. 8122).

n Design requirements

Specificat »n

Applicable standard/
code/study/cy teria

“Bottom flatness
tol ances

WL-CD-480
Vitro-R-350 etter,
July 9, 1976, M. Vagins
to J. F. Albaugh

¢ Development work by BNW for
241-SY Tanks.

0 NOISIAZY

92T-43-WM-QS-JHM
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REPORT ON STRESS ANALYSIS OF 241-AW TANK FARM PIPING

AS FOUND ™ THE B-120 PROJECT RECORDS
(With Notations By W. J. Karwoski)
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STRESS REPORT
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%
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- A.  Thermal Analysis
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(3) Jumper Assemolias
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Y Rerarancas
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1. Appendix
A.  Iscmetric Skatc
3.  Computar Runs
C. Hand Calculations - Piping
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Table [ gives » suymmary of the thermal ar 'ysis pertormed on the piping
-systams and jumper assamplies. This Table includes the pipeline and jumper
identification, computar problem file name and maximum anticipatad siress.
Table II gives piping material properties and strass allowables usad in the
analysis. Tne analysis verified that the thermal stress levels reached in the
piping systems and jumper assemblies are felow allawable limits.

Section [I[.8. contains a saismic analysis of the piping systams in the 3-120
Tank Farm. This analysis is divided into three parts. Part [ investigatss
the effects of a saismic event an typical "S" bends in the piping systems.
Part II investigates the af" :ts of a saismic event on the straignt sactions
of pipe. Part [Il investigates the affacts of relative building meticns that
would ocsur in the 8-120 Tank Farm during saismic activity. The analysis
verified that the stress levels rsached in the piping systams during 2 saismic
avent are below allowable limits.

.

[II. QISCUSSION ANP 2€3ULTS

A. THEIMAL ANALYSIS

9

L. Procass Pining

Tne procass lines were analyzaed for stiressas resulting from thermal
axg on. T slt r 111 § nave 2 maximum nc al gperiting tamperi-
ture of 200° F. The maximum normal operating °~ 1peraturs gf tne
supernatant lines is 275° 7. Al aracass lines are capaple of deing
staam cleaned with 100 psig saturatad steam at 360° . The tampera-

ture usad in the thermal analysis of the pgrocass piping was, there-
fore, 340° F.

A1l procass lines were analyzad using the MEL-21 computar program.
The 2 in. slurry lines are sncasad by ¢ in. secondary lines and the 3
in. supernatant lines are encasad by 6§ in. sacondary lines. This was
done to ensyre the containment of passible laiks in the primary

pipes. Sinc2 the highest stressas occur in the pipes with the largest
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diametar, the MEL-21 program was applied to the 4 in. and & in,
encasament lines. Thnis repert assumes that thermal stressas in the
primary pipe are the same as in the larger secondary oipe. Tnis is 2
consarvative assumption. Faor the purpose of this analysis the
encasement pipes were not considered to nhave hubble wrap around their
entire length; anly at the bends. Tnis approach gives strassas nigner
than would result if the 1/2 inch minimum gap around the 2ntirs length
was takan under consideration.

The 10 in. driinline, 10 in. OR-335-M24, is shown on _isometric skatch
numper £5-3120-M3. The MEL-21 comgutar aragram was 2polied 3 its
12 in. ancasament far the rsasgns ocutlined above.

Tabie II contains the matariail araoerties us3d in the analysis of i
aracass fiping systams. Tne saction of hand-writian calcylations,
Appendix C, cantains analysis reiative I3 maximum 2licwania sIress ind

axpansion coervicients usad in the camguiar 3Jrcogram,

C*a2m Oiping
Tne 1-1, in. diametar sc2am fiusn lines ©=zm Flush piz 2

&1 T 241L5W 50

od

valve pit 24L-Ad=A, from Fiusn 21t 241-AW s valve 2ic= Zil-AN-a, ing
from flysh git 241-AW ta f22d pump pit 241-AW-J2% wers analyzzd av
nand far thermal 2xpansion. Thesa Jigelines wers Found 3 2e
adequately 7lexible per the crit: ion given in ANSI 331.1 113.7.1,.

A.3. Thesa calculations are presantad in Appendix C of this m~=23art.

Jumper Assamblies

Certain = per assamblias were analyzed for thermal axpansion.
Assamplies that were simjlar to the anes analyzad were judged o Ge
adequata per 331.1, Section 119.7.1, paragraph A.2.

The jumpers were analyzed using the MEL-21 computer gragram. The
results of thesa analyses ara shown in Tabls [. Table II gives the
matarial propert’ usad. The configurations analyzed are shawn in
Sketches ~~-3120-M7, £5-3120-M8, £5-8120-M9, and £3-3120-M1Q.

B-8
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Part T - "S" 3an~ "nalvsis

Thrae tymical "S" bends in the 3-120 Tank Farm were 2analyzed dy computar o
detarmine the combined effsct of stress due to weignt, pressure, and
occasional loads (i.2. seismic loads).
design pressure of 400 psi.
pressure of 275 psi.
pressure of 0 psi.
repare.

Casa "I" is a 2 in. slurry line with a
Casa I is a 3 in. supernatant line with a design

Casa [Il is a 4 in. slurry line encasament with a2 design
An isometric of each casa is shown on page 7 and 3 of this

Seismic loads were applied o 23ch case as equivalent vertical and norizaontal
static Torcas according to the Farmula:

[}

f = 1.3 CaW (Rer. JABE-YITR0-12, page L1)

Anare:

; distriputad =quivaient stitic Forsa

distributad weignt 27 2iping and csantants’
Ca = peak spectral resagnse acczleratizn

car 0BE canditions in "ather locations 2xcagz ~cet®, Co = .75 3 norizontal and

9 = .3 g verzicai. Vertical and norizontal acc2iaraticns due £3 2 seismic

avent can, therefore, Je camputad as Fallaws:

3 vertical = (

uy

1.3) (.3 g) 7
a norizontal = (1.3) (.75 g) = 1.1
Thesa aczz2lerations were used as shown on page 10 of this reogrs to develap

suitable computsar input information.

B-10
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TABLE °-1
End Conditions Max. Oirect Siress
rasa No.  Anchor #1  Anchor #2 Desin Oressurs We = P+ £Q
[ Fixed Fixed 400 psi 11,333 psi
[ Free free 400 psi 15,895 psi
[* Fras Fixed 400 psi 11,584 psi
[ Fixad rree 400 psi 15,705 psi
[r~ Fixed Fixed 275 psi 3,136 psi
[ir free fres 275 psi : 5,196 nsi
[I Frea Fixed 275 psi ) 4,980 psi
[I~ Fixed free . 273 asi 3,382 psi
[[[= Fixeq rixed Q asi 12,082 psi

*  Not2: Anchor #1 is 1ocatad at Nede 2aint #9.
Anchar #2 is locatad it Node Point #40.

™  Ngta: Anchor 21 is locz2tad at Node Paint #4.
Anchar #Z2 is locatad at Node ?oint #

.‘é

Tne 7ollcwing calculations are ccmoutar input information Far tne =23rtiquaxa
analysis of 2 in. and 3 in. encasad lii ; in the AW-1209 7. (7 Tynical
casas are shown on page 7. carthquake lcading is takan to ge 2 static .73 g
vertical and 1.125 g nhorizontal.

Pipe Summary

Pige Siva  Wt/Ft At/Fe (H,0) SG Total “*/Ft Area of Matal
2 in. Sch 40 pipe 3.453 1.453 1.7 5.12 1b/%t 1.074 in’
3 in. Sch 40 nipe 7.38 1.2 1.7 13.02 1b/ft 2.228 in?
B-14
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The encasar 1t lines will now be checked for sarthquaka. The nighest stressas

are believed to be nresent in the smallest lines (i.e. the 4 in.
encasaments),

A typical bend configuration is shown on page 3:
The vertical load is applied to the piping as a weight density.
Weight Density (4 in. Pipe) = (10.79 1b/ft)(1.75 cZEQ Ldq.)
(12 in/fE)(3.17 in )
Total weignt density = WD 2 in. pipe + WD 4 in. pipe
Total weight density = (.331 (from Pg. 11 + .497) = L 79 Ib/in3

2,497 18/in3

The horizontal earthquake load is 2pplied tg the piping as a unifarm
horizontal foreca (1b/in)

Total norizantal farca = (HF 2 in. 2ige + HF 4 in. sipe)

THF = (L5374 + 1.01) = 1.39 18/:n AV

- s - - . 10.79 1b/£5)(1.128) 24 1 «
'otal Horizontal Farca = 374 (Fram ag. 11) - L20.79 ib/Feiri. 12g) =d.

Tne and canditions on the 3iping ar2 assumed ts je: Fixad-Fixad.

B-16
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Find the maximum curvature of the pipe due to earthquaks loads as follows:

32, -
o X £ max
max = P
? I o 2 max Ys 2

whe!

Is = Shear wave velocity = 530 fi/sac (Ref JABE-VITR0-04)
X max = Maximum soil acceleration = .25 g

< P ovax, = 28)032.2) . 50y 0-4 (-l

.- 2 +— J max,
(330)

Find the maximum axial s*rain due to aarthquake loads as follows:
A. Maximum strain due to longitudinal waves is:

. - X Max
€ Long. Max. = T

Wners:
19 = Lengitudinal wave veiocity = 1,200 fi/sac (Rar¥ <ABC-Y1TR0-14)
L Max. = 10 in/sec

7 Elong. Max. = (L Zég)zggiein/sec = .83 « lo-Jf”/in - £ Lang. Max.

3. Maximum str2in due %0 shezr waves:

[¥ 2 shear wave travels at an angla & !
tr

langituginal axis of
dipeline then the ccmponent of velocity paralle;
pipeline is:

>

X =10 sin & in/sac
The apparent wave velocity along the nipeline is:

C = Ye o, 550 ft/sac
o SO 4

<0 the

The axial strain due o a shear wave is:

£ Shear Max. =

O ><s

10 .

for &= 45°

£ Shear Max. = w.ﬂl'gﬁ (.707)(.707) = .758 x 103 in/in
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Canmluejpne;

An earthqual 1is a faultad condition as defined in the ASME Boiler and
Prassure VYessal Code, Section III, Oivision [, articie F-10CQ, paragrapn F1120.
Tne maximum allowable stress as defined in this section is:
Allawable = (.7)(Su)
where:

Su = 80,000 psi (from Table [.1.1 for SA-1063 CS weldad pipe)
Allowable = (.7)(60,000) = 42,000 psi

The maximum stress due tg a saismic avent is:
Max. = axial + oending

whera:
Axial = 21,148 psi {from ag. 15)
dending = 203 psi (From-pg. 13)
Max. = 21,148 + 205 = 21,353 osi Max.
Max. Allowapis

4 and 5 in. ancasament lines that are directly surizd will

-

survive a saismic svent.

MostT tank Farm groca2ss lines ara wragped with & layer of aucole wrap, L/2 in.
thick, hefare being spriyed with an insylating Foam. A 1/2 in. vaid is

theratfgra craatad betwasn the piceline and the ground. Tnis void affactively

. w )
isalatas the pipeline from axial seismic strassas. Tne only strassas
ransvarred to ¢ ;e lines are vending stras. 3 wnich arz2 negligible.

(205 psi).

Part II1. Relative 3uilding and Tank Motion
Or. Ming-0u Chang has investigatad the 2ffects of relative building and tank
motion in the 8-120 Tank Farm that would cccur as a rasult of saismic
activity. From this study ne nas concluded that the ralative building and
tank motion in the 3-12Q0 Tank Farm would not produca any significant increasa
in piping stresses. Or. Chang's work, titled "Oifferential Movements at
support points" is presented in Appendix C of this report.







TADLE |
Iew ¥ oellne or Juaper Piping Plan  Plplay Suppart  Isuwmelric Computer Pipe / Wal) e n Hax Allow Han Computed
Ho was lgual lon Drawing Ho. Orawluy Ho. Skelch  Probdew Howe Dla 7 Indck  Towp ¢YF) Stress {PS1) Stress (PS))
L} 3" SH-202-M25 3.8/7.216
6" SH-262-M26 Eac. 0"-2-70349 N-2-20424 £3-B120-H2 AU 20-1 6.625/.280 + 340% 37500 2697
2 3* SH-26) -H25 3.8/.216
6" SH-261-H25 Eac. 0-2-20399 N-2-70424 ES-ul20-M2 AU 20-4 6.6257.200 @ 340 37500 By Slallerity to )
P 3 3" SH-265-H25 . 1.57.216
m 6" SH-205-M25 Enc. M-2-20399 H-2-70424 £5-0l20-12 Al 20-2 6.6257.200 lwof 37500 20560
4 3% SH-206-M25 3.9/.218 =
6% SN-266-M25 Enc.  1-2-70399  H-2-70424 €5-0120-H2  MIZD-2 6.625/.200  + 340%F 3500 By Stwilarity to 3 3
.................................................................................................................................................... h
. - ) o
H) 2% SL-161-M25 2.315/.154 r?‘t_!‘é
4* SL-)B)-M25 Luc. W-2-20399 1-2-20424 ES-Bh20-M2 AN 2U0-0 4.57.23 ¢ 0% 37500 W0 "_<. ?
v m
"""""""""""""""""""""""""""""""""""""""" :"‘"“'""""""""“"“""'"“"'"““"’“""""'""""""'“"""" — 0
6 2% SL-162-m25 2.315/.154 20
4% SL-162-H25 tuc. i-2-20344 H-2-70424 Ly-Bizn e ANZ20 o 4.5/7.23) ¢ JCO“F 37500 By Stuwilarity to b o o
7 2" SL-169-M2h 2.3/5/.154
4% SL-165-M26 b, #-2-20399 i-2-0424 ES-Ul-p2 AH)20-1 4.5/7.23 ] uu"f 37500 22191
] 2 SL-160-M2% 2.3/57.154
4 SL-160-M26 Ewc. H-2-70398 2 123 LS-0)20-M2 Altan-u 4.5/.23) ] ‘uu"f 3500 190720
- -
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Plpalim or Jwper

Desdynat fou

Plplag Plan
Drewling No.

2% PuU-466-H28

4“ Pu-46b-H2b Enc.

H-2-70425

Piplay Support
Wavduy Ha,

JAIE 1 {Contluncd)

favmety fo
Stetch

ES-di20-Ho

HIINT AN70
SLIPILY RV
Computer Pipe 7 Hall Desi Hax Adbow Hax Coupuled

Probsbem tawe

AUL20- 1%

Bla /7 Ihick

Feng ?:':l' )

Stress (PSH)

Stress (PS1)

2.35/.154
4.57.212

dy Slmilarity to

29 PuU-471-H2S
4" PM-40)-W0

2.325/.154
4.5/.212

2% PU-422-W25

4" PU-472-H28 Eac.

2.3157.154
4.5/.21

2% PU-473-H28

4" PU-473-H26 Enc.

2.3057.458
4.57.2%)

By Siml ty o

2% PH-474-H2S

4° PU-474-M20 Enc.

2.3157.154
4.5/7.23]

2% PU-475-H25

4* PU-425-H26 Enc.

2.315/.154
4.5/7.23

2° PU-476-H25
4 PU-4/6-H26

2.3157.454
4.5/.2)

1= SN-2/0-H28

6% SN-220-H26 Euc.

1.57.26
6.625/.200
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Kk} I R-01-H24 1.5/.216
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X 35 1 SH-26U-12S 1.5/.216
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2 1
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---------------------------------------------------------------------------------------------------------------------------------------------------- 5%
. . ) =
3 3 SK-263-H28 1.5/.216 . o
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4.0 CCTV EX. [NATION EQUI! :INT AND PROCEDURES

The Acceptance Test Report for Double-Shell Tank Inspections, WHC-SD-WM-
ATR-018, (WHC 1992) demonstrates the acceptability of the CCTV examination
system. The acceptance test report provides the following descr >tion of the
equipment and activities for DST inspections. The examination system consists
of a remotely operated video camera suspended on aluminum rods. The tilt
capability of the camera is 65° up and 90° down from the horizontal plane.

The horizontal pan range is approximately 340°. The camera is equipped with
lights of variable intensity. The camera is qualified to examine from a
distance of 20 ft (6.09 m) at which resolution is equivalent to that
attainable by direct visual examination. Direct visual examination is
equivalent to resolving a 1/32 in. (0.079-cm) line on an 18 percent neutral
gray card at a distance of 24 in. (60.9-cm). This standard is taken from the
Rules for In-Service Inspection of Nuclear Power Plant Components, Section XI,
ASME Boiler and Pressure Vessel Code (ASME 1989).

Electronic position encoders provide real-time digital osition reference
of the CCTV images in the annulus. The view of the examination camera was
monitored during the ex ination. The focus, zoom, lighting, and speed of the
camera were adjusted to rovide the optimum examination with the equipment
available. When a condition required more detailed examination, extra effort
was made to obtain clear images. Additional detail regarding the equipment
used and inspection procedure is available in CCTV Examination Operating
Procedure for the Double-Shell Tanks, WHC-SD-WM-TCP-003, Rev. 0 (WHC 1992).

The maximum gamma radiation exposure rates in roentgens per hour (R/hr)
encountered by the equipment in the 241-AN tank farm annuli are listed as
follows:

241-AN-101 - 1 R/hr
241-AN-102 - __ _'hr
"11-AN-1n3 30 R/hr
¢41-AN-._} - 40 R/hr
241-AN-105 - 30 R/hr
24]1-AN-106 - 30 R/hr
241-AN-107 - 40 R/hr.

The camera was lowered through the designated risers into the annulus.
The examination began with the camera at approximately 25 ft (7.6 m) below the
top of the riser and continued in 4-ft (1.2-m) increments to a de; 1 where the
bottom knuckle of the primary-shell can be viewed. A continuous vertical
strip of the surface of * @ primary- and the secondary-shell was examined from
the 25 ft (7.6 m) depth *+ and including the secondary-shell »>ttom of the
annulus. Approximately . percent of the primary-shell surface and 30 percent
of the secondary-shell surface were examined in each tank. Figure 1, depicts
the viewing position of and the area covered by the camera in the annulus.
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Qualification of the closed circuit television (CCTV) sy: :m is required
through the Acceptance Test Procedure for Double-Shell Tank Inspections, WHC-
SD-WM-ATP-018 and the Acceptance Test Report for Double-Shell Tank
Inspections, WHC-SD-WM-ATR-018.

The visual examination shall be performed in accordance with the CCTV
Examination Operating | ocedure for the Double-Shell Tanks, WHC-SD-WM-TCP-003.

The evaluation and repc t shall include information as available to meet the
following objective.

*The objective of visual examination is to determine whether there is
evidence of leakage of 1iquid waste from the primary-shell into the
annulus, to check for leakage through the secondary-shell, provide a
baseline record for : )sequent examinations, evaluate the corrosiveness
of the environment ot the primary- and secondary-shell surfaces, and to
provide a survey of the annulus for material surface condition and for

hardware inside the annulus that could restrict or obstruct the
performance of non-destructive material examinations being planned."

5.0 PROCEDURE

5.1 PRE-EXAMINATION ACTIVITIES

The pre-examination activities, such as scheduling, permits, and safety
reviews shall be performed in accordance with the CCTV Examination Operating
Procedure for the Double-Shell Tanks, WHC-SD-WM-TCP-003. .

5.2 EXAMINATION PERFORMANCE

The visual c(amination of the dr “le-s/ "1 tank annuli 1all be pt ‘ormed in
accordance with the CCTV Examination 0, ‘-ating Procedure for the Double-Shell
Tanks, WHC-SD-WM-TCP-003. This operating procedure includes the following:
* The scope of the ex: nation

* The systematic viewing procedure

* General areas to be included in the examination

e Guidelines identifying conditions that may receive more detailed
examination

e Verification check sheets used as examination record
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Verification C}
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ATTACHMENT 2
Photograph, Annulus, Tank 241-SY-101
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Examination Photographs
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